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irradiating the initial semiconductor film with an infrared light or an ultraviolet light 
to crystallize the initial semiconductor film into a crystalline semiconductor film and to form an oxide 
film at a same time;\ 

covering a first portion of the crystalline semiconductor film with a mask; 

providing JrivalenL^ of the 

crystalline semiconductor film through the oxide film, 

wherein thfe first portion of the crystalline semiconductor film is a channel forming 
region while the second potions of the crystalline semiconductor film are source and drain regions.- 
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30. A method according to claim 29, 

wherein contaminants on a surface of the gate insulating film are reduced by active 
hydrogen or hydrogen compound before forming the initial semiconductor film.- 

3 1 . A method according) claim 29, further comprising a step of forming a silicon nitride 
film before forming the gate insulating film.- 

-- 32. A method according to claim 29, further comprising a step of forming a laminate film 
including BCB (benzocyclobutene) as a part of the gate insulating film.- 

- 33. A method Vxording to claim 29, 

wherein th^ate insulating film, the initial semiconductor film and the oxide film are 
formed in a same chamber.— 



-34. A method of fabricating an EL device, said method comprising the steps of: 
forming a gate wiring on an insulating surface; 

forming a gate insulating film, an initial semiconductor film, and an insulating film into 
a laminate sequentially without exposing them to an atmosphere on the gate wiring- 
irradiating the initial semiconductor film with an infrared light or an ultraviolet light 
to crystallize the initial semiconductor filnl into a crystalline semiconductor film; 

covering a first portion of thetoystalline semiconductor film with a mask; 
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*T' p^viding a trivalent or pentavalent impurity element into second portions of the 

crystalline semiconductor film through the insulating film, 

whe^in the first portion of the crystalline semiconductor film is a channel forming 
region while the second portions of the crystalline semiconductor film are source and drain regions - 



-35. AmethodVccordingtoclaim34 
wherein tha gate 
are formed in a same chamber. 



wherein th\ gate insulating film, the initial semiconductor film, and the insulating film 



-- 36. A method according to claim 34, 

wherein contarranants on a surface of the gate insulating film are reduced by active 
hydrogen or hydrogen compound! before forming the initial semiconductor film.~ 

37. A method accordinAto claim 34, further comprising a step of forming a silicon nitride 
film before forming the gate insulaftng film.-- 

--38. A method according to cftiims 34, further comprising a step of forming a laminate film 
induci ng R CR fbenzocyclobutene) as a\art of the gate insulating film.-- 



Respectfully submitted, 




Mark J. /Murphy 
Registration No 

COOK, ALEX, McFARRON, MANZO, 
CUMMINGS & MEHLER, Ltd. 
200 West Adams Street, Suite 2850 
Chicago, Illinois 60606 
(312) 236-8500 



3 



Claims as allowed in 09/377.657 



16. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element, comprising: 

forming a gate wiring over a substrate; 

sequentially forming a gate insulating film, a semiconductor film and a second insulating 
— film. over said„gate wiring_and_the sub^ate without exposjng to the air; 

crystallizing said semiconductor film by irradiating the semiconductor film through said - 
second insulating film with light to obtain a crystalline semiconductor film; 

patterning said crystalline semiconductor film and said second insulating film to form a 
protective film and an active layer an end face of which is flush with an end face of said protective 
film; and 

covering with a mask a region to be a channel formation region of said active layer, and 
adding through said protective film impurity elements that give N type or P type conductivity. 

17. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element, comprising: 

forming a gate wiring over a substrate; 

sequentially forming a gate insulating film, a semiconductor film and a second insulating 
film over said gate wiring and the substrate without exposing to the air; 

crystallizing said semiconductor film by irradiating the semiconductor film through said 
second insulating film with infrared light or ultraviolet light to obtain a crystalline semiconductor 
film; 

covering with a mask a region to be a channel formation region of said crystalline 
semiconductor film, and adding through said second insulating film impurity elements that give N 
type or P type conductivity; 

patterning said second insulating film to form a protective film; and 
patterning said crystalline semiconductor film to form an active layer an end face of which 
is flush with an end face of said protective film. 

18. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element, comprising: 

forming a gate wiring over a substrate; 

sequentially forming a gate insulating film, a semiconductor film and a second insulating 
film over said gate wiring and the substrate without exposing to the air; 

crystallizing said semiconductor film by irradiating the semiconductor film through said 
second insulating film with infrared light or ultraviolet light to obtain a crystalline semiconductor 
film; 

patterning said crystalline semiconductor film and said second insulating film to form a 
protective film and an active layer an end face of which is flush with an end face of said protective 
film; 

covering with a first mask a region to be a channel formation region of said active layer, 
and adding through said protective film impurity elements that give N type or P type conductivity; 
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and 

adding with the use of a second mask impurity elements that give N type or P type 
conductivity in a region to be a source region or a drain region of said active layer. 

19. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element, comprising: 

forming_a_gate wiring qverji substrate; 

sequentially forming a gate insulating film, a semiconductor film and a se^ond'msulating 
film over said gate wiring and the substrate without exposing to the air; 

crystallizing said semiconductor film by irradiating the semiconductor film through said 
second insulating film with infrared light or ultraviolet light to obtain a crystalline semiconductor 
film; 

patterning said crystalline semiconductor film and said second insulating film to form a 
protective film and an active layer an end face of which is flush with an end face of said protective 
film; 

covering with a first mask a region to be a channel formation region of said active layer, 
and adding through said protective film impurity elements that give N type or P type conductivity; 

adding with the use of a second mask impurity elements that give N type or P type 
conductivity in a region to be a source region or a drain region of said active layer; and 

removing said first mask and said second mask at once. 

20. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element, comprising: 

forming a gate wiring over a substrate; 

sequentially forming a gate insulating film, a semiconductor film and a second insulating 
film over said gate wiring and the substrate without exposing to the air; 

crystallizing said semiconductor film by irradiating the semiconductor film through said 
second insulating film with infrared light or ultraviolet light to obtain a crystalline semiconductor 
film; 

covering with a first mask a region to be a channel formation region of said crystalline 
semiconductor film, and adding through said second insulating film impurity elements that give N 
type or P type conductivity; 

adding with the use of a second mask impurity elements that give N type or P type 
conductivity in a region to be a source region or a drain region of said crystalline semiconductor 
film; 

patterning said second insulating film to form a protective film; and 
patterning said crystalline semiconductor film to form an active layer an end face of which 
is flush with an end face of said protective film. 

21. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element, comprising: 

forming a gate wiring over a substrate; 

sequentially forming a gate insulating film, a semiconductor film and a second insulating 



film over said gate wiring and the substrate without exposing to the air; 

crystallizing said semiconductor film by irradiating the semiconductor film through said 
second insulating film with infrared light or ultraviolet light to obtain a crystalline semiconductor 
film; 

covering with a first mask a region to be a channel formation region of said crystalline 
semiconductor film, and adding through said second insulating film impurity elements that give N 
-typeor-ELtype-Conductivity; 

adding with the use of a second mask impurity elements that give N type or Ptype 
conductivity in a region to be a source region or a drain region of said crystalline semiconductor 
film; 

removing said first mask and said second mask at once; 
patterning said second insulating film to form a protective film; and 
patterning said crystalline semiconductor film to form an active layer an end face of which 
is flush with an end face of said protective film. 

22. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element of claim 16, wherein said light is infrared light or 
ultraviolet light. 

23. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element of claim 22, wherein said infrared light is an infrared 
laser light. 

24. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element of claim 22, wherein said infrared light is an infrared 
lamp. 

25. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element of claim 22, wherein said ultraviolet light is an 
excimer laser light. 

26. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element of claim 22, wherein said ultraviolet light is an 
ultraviolet lamp. 

27. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 1 8, wherein said first mask is a 
resist mask formed by irradiating the back surface of said substrate with light. 

28. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 16, wherein said gate insulating 
film, said initial semiconductor film and said protective film are formed respectively using 
chambers different from one another. 




29. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 16, wherein said gate insulating 
film and said protective film are formed using a first chamber, and said initial semiconductor film 
is formed using a second chamber. 

3JL Ajnethod of provided with a semiconductor 

circuit comprising a semiconductor element as claimed in claim 16, whereinTaldlnethod'further ~~ 
comprises a step of forming as said gate insulating film a laminated film including, among other 
layers, one layer of a silicon nitride film. 

3 1 . A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 16, wherein said method further 
comprises a step of forming as said gate insulating film a laminated film including, among other 
layers, one layer of a BCB (benzocyclobutene) film. 

32. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 16, wherein said semiconductor 
device is an electro-optical device or an electronic equipment. 

33. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element of claim 32, wherein said electro-optical device is a 
liquid crystal display device, an EL display device, an EC display device or an image sensor. 

34. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 19, wherein said 
first mask is a resist mask formed by irradiating the back surface of said substrate with light. 

35. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 20, wherein said 
first mask is a resist mask formed by irradiating the back surface of said substrate with light. 

36. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 21, wherein said 
first mask is a resist mask formed by irradiating the back surface of said substrate with light. 

37. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 17, wherein said 
gate insulating film, said initial semiconductor film and said protective film are formed respectively 
using chambers different from one another. 

38. A method of manufacturing a semiconductor device provided with a 
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semiconductor circuit comprising a semiconductor element as claimed in claim 18, wherein said 
gate insulating film, said initial semiconductor film and said protective film are formed respectively 
using chambers different from one another. 

39. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 19, wherein said 

_ gate.insulating iUm,_said hutial^^iconductor film and said protective film are formed respectively 
using chambers different from one another. 

40. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 20, wherein said 
gate insulating film, said initial semiconductor film and said protective film are formed respectively 
using chambers different from one another. 

41 . A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 21, wherein said 
gate insulating film, said initial semiconductor film and said protective film are formed respectively 
using chambers different from one another. 

42. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 17, wherein said 
gate insulating film, and said protective film are formed using a first chamber, and said initial 
semiconductor film is formed using a second chamber. 

43. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 18, wherein said 
gate insulating film, and said protective film are formed using a first chamber, and said initial 
semiconductor film is formed using a second chamber. 

44. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 1 9, wherein said 
gate insulating film, and said protective film are formed using a first chamber, and said initial 
semiconductor film is formed using a second chamber. 

45. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 20, wherein said 
gate insulating film, and said protective film are formed using a first chamber, and said initial 
semiconductor film is formed using a second chamber. 

46. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 21, wherein said 
gate insulating film, and said protective film are formed using a first chamber, and said initial 
semiconductor film is formed using a second chamber. 



47. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 17, wherein said 
method comprises a step of forming as said gate insulating film a laminated film including, among 
other layers, one layer of a silicon nitride film. 

48. A method of manufacturing a semiconductor device provided with a 
sej^con^^or^ircm^comprising a semiconductor element as claimed in claim 18, wherein said 
method comprises a step of forming as said j^l'nsulSing Film 

other layers, one layer of a silicon nitride film. 

49. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 19, wherein said 
method comprises a step of forming as said gate insulating film a laminated film including, among 
other layers, one layer of a silicon nitride film. 

50. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 20, wherein said 
method comprises a step of forming as said gate insulating film a laminated film including, among 
other layers, one layer of a silicon nitride film. 

51. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 21, wherein said 
method comprises a step of forming as said gate insulating film a laminated film including, among 
other layers, one layer of a silicon nitride film. 

52. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 17, wherein said 
method further comprises a step of forming as said gate insulating film a laminated film including, 
among other layers, one layer of a BAB (benzocyclobutene) film. 

53. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 18, wherein said 
method further comprises a step of forming as said gate insulating film a laminated film including, 
among other layers, one layer of a BAB (benzocyclobutene) film. 

54. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 19, wherein said 
method further comprises a step of forming as said gate insulating film a laminated film including, 
among other layers, one layer of a BAB (benzocyclobutene) film. 

55. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 20, wherein said 
method further comprises a step of forming as said gate insulating film a laminated film including, 
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among other layers, one layer of a BAB (benzocyclobutene) film. 

56. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 21, wherein said 
method further comprises a step of forming as said gate insulating film a laminated film including 
among other layers, one layer of a BAB (benzocyclobutene) film. 

57. A method of manufacturing a semiconductor de^e"providVd"witlTa 
semiconductor circuit comprising a semiconductor element as claimed in claim 17 5 wherein said 
semiconductor is an electro-optical device or an electronic equipment. 

58. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 18, wherein said 
semiconductor is an electro-optical device or an electronic equipment. 

59. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 19, wherein said 
semiconductor is an electro-optical device or an electronic equipment. 

60. A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 20, wherein said 
semiconductor is an electro-optical device or an electronic equipment. 

61 . A method of manufacturing a semiconductor device provided with a 
semiconductor circuit comprising a semiconductor element as claimed in claim 21, wherein said 
semiconductor is an electro-optical device or an electronic equipment. 

62. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 57, wherein said electro-optical 
device is a liquid crystal display device, an EL display device, an EC display device or an image 
sensor. 

63. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 58, wherein said electro-optical 
device is a liquid crystal display device, an EL display device, an EC display device or an image 
sensor. 

64. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 59, wherein said electro-optical 
device is a liquid crystal display device, an EL display device, an EC display device or an image 
sensor. 

65. A method of manufacturing a semiconductor device provided with a semiconductor 



# • 

circuit comprising a semiconductor element as claimed in claim 60, wherein said electro-optical 
device is a liquid crystal display device, an EL display device, an EC display device or an image 
sensor. 

66. A method of manufacturing a semiconductor device provided with a semiconductor 
circuit comprising a semiconductor element as claimed in claim 61 , wherein said electro-optical 
device is a liquid crystal display device, an EL display device, an EC display device or an image 
sensor. ~~ 
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